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Abstract
The Ganges, Brahm aputra, and M eghna (GBM ) river systems in India and Bangladesh 
are some o f  the m ost flood-prone river system s in the world. Excessive floods present 
serious risks to the millions o f people living in the floodplain areas. In a normal year an 
estim ated 25 percent o f Bangladesh is flooded, w hereas, in an excessive flood year an 
estim ated 65 percent o f the country is flooded. Despite constant and pervasive flooding, 
B angladesh does no t have an  effective system  for providing useful flood forecasts or 
o th e r  f lo o d  w a rn in g  in fo rm a tio n  a t th e  c o m m u n ity  level. T he  p re se n t sy stem  o f  
governm ent-issued flood w arnings is presented in both a context and a form at that are 
neither understood nor usable by the floodplain inhabitants.
Riverside Technology Inc. America (RTi), Center for Geographical Information Services 
(CEG IS) and Bangladesh D isaster Preparedness Centre (BD PC ) jointly initiated useful, 
timely, and understandable flood inform ation dissem ination at the com m unity level to 
reduce vulnerability to dam age due to flooding in the floodplains o f  Bangladesh. The 
pilot initiative w as taken at Baro B onna village o f  Jiyonpur union in D aulotpur upazila 
under M anikganj district and at D hunail village o f  D optior union in N agorpur upazila 
under T angail district. B o th  the v illages are in  the flood  p la in  o f  B rahm apu tra  river 
system and very m uch prone to flood frequent flood. The nam e o f  this pilot initiative is 
Com m unity-based Flood Inform ation System (CFIS) where CEGIS w ith the support o f 
RTi perform ed technical responsibility to produce flood inform ation and BDPC played 
the role o f  social partner to reach the inform ation to the inhabitants o f the villages in an 
understandable manner.
For communities and inhabitants to benefit from flood forecasts, the information must be 
context based, timely and in a format that is understandable and useful. CFIS project fully 
recognized  the technical challenges o f  creating reliable local level forecasts, and  the 
equal, if  not greater, challenge o f  communicating the inform ation to local communities. 
This project, for the first tim e in the history o f  B angladesh, used m obile netw ork as a 
m eans for connecting root level people w ith  flood forecast th rough  Short M essaging 
S ystem  (SM S) and  com m enced  a  n ew  era  fo r w arn ing  com m unity  peop le  o f  flood  
disaster.
This dissertation is the outcome of a study on the efficiency of using cell phone netw ork 
fo r connec ting  ro o t level peop le  o f  flood p la in s  o f  B ang ladesh  w ith  flood fo recasts 
produced at national level. The definition o f  efficiency is to reach flood forecasts to the 
people of flood plains timely w ith understandabily. A  num ber o f  KIIs and FGDs were 
conducted to investigate the level of said efficiency and the potentiality of using SMS as 
a means for w arning communities at risk to flood disasters w ithout digging much into the 
technical issues.
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CHAPTER -1
INTRODUCTION
1.1 G e n e ra l S ta te m e n t
Bangladesh is a multi hazard prone country. Flood, cyclone, drought, riverbank erosion, 
water logging, tidal surge, nor'wester, etc. assault the country every year. For mitigating 
all the  natu ra l phenom ena, a poor and  developing  country  like B ang ladesh  has very  
li m ited capacity to take required huge structural m easures. So, the country's disaster 
m anagem ent plan must em phasize the non-structural m easures and disaster forecasting 
and  w arn ing  system , o f  course, shou ld  com e first. R ap id  d issem ination  o f  d isaste r 
w arn ing  is the first requ isite  fo r the effectiveness o f  w arn ing  d issem ination  system . 
M o b ile  n e tw o rk  w h ic h  is  n o w  av a ilab le  ev e n  in  re m o te s t c h a r  a rea s  m a y  p la y  a 
significant role in this regard. This study is for an exploratory type o f research w hich is 
p erh ap s  firs t o f  its  k in d  in  B ang ladesh . D isas te r fo recasting  an d  w arn in g  is found  
a v a ilab le  a t n a tio n a l le v e l. B u t th e  c o m m u n ity  p e o p le  w h o  a re  liv in g  in  th e  r isk  
environment and who are the subject for the first hit by riverine floods remain unwarned. 
The reasons are- w arning scarcely reach to the communities at risk, root level people do 
not understand the w arning messages and the warnings are not area specific. I f  warning 
dissemination mechanism adopts mobile network as its basis for message dissemination, 
warnings may reach to the root level people very rapidly and a drastic change may come 
in d isaster w arn ing  dissem ination  system  o f  the country . Som e p ilo t in itiatives have 
already been taken to test the effectiveness and feasibility o f  developing com m unity- 
based disaster warning dissemination system basing in mobile network. The objective of 
this study is to explore the potentiality o f  adopting m obile netw ork for effective flood 
w arning dissemination at community level. For this study, firstly, the organizations that 
h av e  p ilo te d  an d  h av e  b e e n  p ilo tin g  p ro jec ts  on  co m m u n ity -b ase d  ea rly  w arn in g  
dissem ination based  on m obile netw ork  have been  explored. Then data w as collected 
fro m  n a tio n a l leve l to  co m m u n ity  lev e l s tak eh o ld ers  o f  th o se  p ilo t p ro jec ts . B o th  
technical and social data are collected on feasibility o f  warning the root level people o f 
the country through utilizing m obile netw ork and the prom ising role o f  m obile phone 
c o m m u n ica tio n  in  d isa s te r w a rn in g  d issem in a tio n  th ro u g h o u t th e  co u n try . I t  is a 
qualitative study and the collected data are processed and analyzed manually. All the data 
are collected through a number o f interviews and FGDs.
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This dissertation concludes the findings and experience for the project "Vulnerability 
and  R isk  R eduction  Through a C om m unity-B ased  System  for F lood  M onitoring and 
Forecasting," or the Community Flood Information System (CFIS) in short. The project 
w as prepared in response to the April 24, 2002, annual program  statem ent "Enhanced  
D isaster  P rep a red n ess  in  S o u th  A s ia :  T hrough  C o m m u n ity -B a se d  a n d  R e g io n a l  
Approach es"  o f  the U.S. A gency for International D evelopm ent (U SA ID ), B ureau for 
Hum anitarian Response, Office o f U.S. Foreign D isaster Assistance (OFDA). Riverside 
T echnology, inc. (R Ti), the  C en ter fo r E nv ironm enta l and  G eograph ic In fo rm ation  
Services (CEGIS), and the Bangladesh Disaster Preparedness Centre (BDPC) conducted 
the project that was initiated in October 2002 and completed in March 2008.
1.2 R a tio n a l o f  th e  S tu d y
Bangladesh is at the downstream end o f two o f the W orld's largest rivers, the Ganges and 
the Brahm aputra, both originating from  the H im alayan m ountain range. M ore than 93% 
o f  th e  ca tchm en t a rea  o f  th ese  riv ers  lies ou tside  B ang ladesh , m a in ly  in  India. T he 
topography o f Bangladesh is formed by the rivers, and is primarily a delta with extensive 
flood plains, which are fertile and densely populated.
Bangladesh experiences an intensive mons oon from May to Septem ter, and fl°oding is an 
annual occurrence. After the 
independence o f  B angladesh, within 
t h e  l a s t  th i r t y  y e a r s  t h e  c o u n t r y  
experienced more than ten devastating 
floods. In  1998 68%  o f  the  land  w as 
inundated. Considering the geophysical 
condition o f  t h e  c o u n t r y  a n d  th e  
national capacity, it is quite impossible 
to control flooding th rough  structural 
particularly effective in mitigating the dam aging effects o f  flooding in Bangladesh, and 
flood forecasting and warning are primary means to achieve this in a highly cost effective 
manner.
The Ganges, The Brahmaputra, The Meghna River Basin
Figure 1: GBM river Basin
measures. Non-structural measures can be
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T h e  F lo o d  F o re c a s tin g  a n d  W arn ing  C entre  (FFWC) under Bangladesh Watei- 
Development Board  (BW DB) under the W ater Resource M inistry was established in 1972
for dissem ination o f  flood forecasting 
and w arning nationally  and till now  it 
is p la y in g  a  v ita l ro le  in  th e  f ie ld  o f
ia.me i: l 
Ye a r
asi years nisrorv ui sevei
F looded  a re a  (Sq.K m )
t  iiuuus
%
1 G i <" 52,600 36.00
1987 57,300 39.0"
1988 89,970 61.0
1998 100,250 68.OC
w ho live in vu lnerab le  areas do no t get the  forecasting  and  w arn in g  m essages. Since 
FFWC disseminates forecasting through electronic m edia and people of Bangladesh are 
mostly poorest  of  th e po o r, do not have access to electronic m edia. Even in this tw enty 
first century, in the decade of developed com m unication, the farm ers ° f  this c°unt:ry still 
develop their cultivation and plan their harvesting, observing the d im ate and using their 
indigenous know ledge. B esides, th e  com m on people can n o t p ro p e r ly  in te rp re t th e  
forecasting and w arning messages properly . Last, bu t not the least, the warning messages 
are not area  specific. U nder such, this study seeks the  po ten tiality  of using cell phone 
network for connecting root level people of flood plains of the country with national flood
forecasting system.
1.3 O b jec tiv e  o f  th e  S tu d y
1.3.1 Broad objective:
To assess the poten tiality  o f  using m obile netw ork  in  B angladesh  fo r effective flood  
warning dissemination at community level.
1.3.2 Specific Objectives:
(I) To evaluate the effectiveness o f using mobile phone in CFIS (Community-based 
F lood  In fo rm ation  System ) p ilo t in itia tive o f  B D PC  and  C EG IS  f r°m  the 
con tex t o f  rap id  d issem ination  an d  unders tan d ab ility  o f  th e  flood  w arn ing  
message.
(II) T o  fin d  o u t th e  scope  o f  c o m m u n ity -b ase d  flo o d  w arn in g  d issem in a tio n  
throughout the country depending on mobile network
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To p resen t th e  feasib ility  o f  using  m obile ' n e tw o rk  for w arn ing  th e  a t risk  
communities regarding flood disaster
1.4 Profiles o f CFIS Im p le m e n tin g  O rg a n iz a tio n s
Riverside Technology, inc. (R T i) is a w ater resources engineering and consulting firm 
based in the U nited States and specializes in analysis and decision support system s for 
integrated w ater resources m anagem ent. R T i's  capab ilitie s  inc lude rea l-tim e  flood  
forecast system development and implementation; reservoir simulation and optimization; 
hydrologic and hydraulic modeling; automated hydro-meteorological data collection, and 
m onitoring netw ork  design and im plem entation; data com m unications; and database 
m anagem ent systems. RTi has w orked on a wide spectrum  o f surface and ground w ater 
projects and has extensive experience in strengthening and developing w ater institutions 
at multiple levels, building linkages between w ater institutions and w ater users. RTi has 
assisted  com m unities in  developing flood  fo recasting  and  w arn ing  system s and  has 
extensive international experience, including projects throughout the U nited States; in 
South, Southeast, and Central Asia; Latin America; Africa; and the Middle East.
Center for Environmental and Geographic Information Services (CEGIS) is a public 
trust established by the governm ent o f  Bangladesh w ith the secretary o f  the M inistry o f 
W ater Resources as the chairperson o f  the Board o f  Trustees. A s one o f  B angladesh's 
prem ier scientifically independent centers o f  excellence, CEGIS' m ission is to support 
the managem ent o f natural resources for sustainable socio-economic development using 
integrated environmental analysis, integrated w ater resources management, GIS, remote 
sensing, an d  in fo rm atio n  techno logy . The m a j o r  s t r e n g t h  o f  C E G I S  is  i t s  
m ultidisciplinary group o f  highly qualified scientists and technical professionals (e.g., 
fisheries, econom ics, agriculture, sociology, G IS, rem ote sensing, hydrology, database, 
p rogram m ing, ecology, b io logy, river m orphology, engineering, ground  w ater, soil 
science, etc.) who bring a w ide range o f  skills to the organization and are able to study 
and manage both technical and institutional w ater related issues in an integrated manner. 
CEGIS has extensive experience understanding and providing management tools for the 
complex river systems and floodplains of Bangladesh.
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T he B angladesh  D isaster P reparedness Centre (B D P C ) i s a non -g o v em m ental 
o rgan ization  solely  engaged  in  d isaste r m anagem en t p rogram s, including  research , 
s trategy  fo rm ulation  and  p ro jec t im plem entation , tra in ing ; developm ent o f  m ed ia  
m aterials and publications, post-disaster response planning and intervention, monitoring 
and  evaluation, and advocacy. M ost o f  B D PC 's program s are involved  w ith  d isaster 
preparedness that enhances the capacity o f  people at family and community levels, and 
with post-disaster relief and rehabilitation operations. A  few o f the many related projects 
o f BD PC include: a USAID -supported disaster managem ent handbook for Bangladesh; 
UNDP-funded strengthened flood warning and preparedness systems at national and local 
leve ls; a public aw areness strategy  fo r a flood-proofing  p ilo t p ro jec t fo rm ulated  fo r 
C A R E-B angladesh; over 100 train ing courses conducted on disaster m anagem ent for 
more than 250 NGOs working in cyclone and flood prone areas, with emphasis on public 
awareness and response; and a DANIDA-funded pilot project for people-oriented flood 
warning dissemination procedures for the FFWC.
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CHAPTER - 2
STUDY AREA
2.1 In tro d u c t io n  o f  th e  a re a s
The study area is situated in a flood prone zone on the left bank o f the Jamuna River and 
includes parts o f  D aulatpur Upazila o f  M anikganj D istrict and N agarpur UpazUa o f 
Tangail District. The area is designated by CARE Bangladesh as "medium vulnerable to 
flood" (CARE, 1999). M oreover, both D aulatpur and N agarpur upazilas are seriously 
affected by flood and erosion. In Daulatpur, the five m ajor bridges dam aged during the 
1998 flood have not been repaired or reconstructed. An additional problem affecting the 
flood hazard is siltation o f  riverbeds in the area. H ow ever, for this study B ara B oinna 
mouza under Daulatpur upazila and Dhunail M ouza under N agorpur upazila are selected 
as these mouzas received in-depth piloting under CFIS project.
2 .2  C FIS L ocation
T he to ta l study  a rea  o f  th e  C FIS  p ro jec t co v ered  p a rt o f  D au la tp u r Upazila under
M anikganj D istrict and part o f Nagarpur Upazila under Tangail District, an area o f about
400 km 2 (Figure . 2.1). Four unions o f D aulatpur Upazila and 10 um ons o f  N agarpur 
Upazila fall within the study area (Table 2.1). The west side o f the area is the left bank of 
the Jamuna River, and the east side is the Dhaleswari River. The northern boundary is the 
ro ad  go ing  from  M okhna U n io n  to  S a lim abad  U nion , w h ile  the  sou thern  boun d ary  
follows the Ghior Khal in the east and the Daulatpur Upazila boundary in the w est. This 
floodplain was selected based on the following criteria:
1. Floodplain without major flood protection.
2. A range o f land uses that are vulnerable to flood.
3. People expressed interest in receiving flood information (based on 
reconnaissance). Source: CFIS Reconnaissance visit report 2003
It w as decided to w ork at tw o levels. H ydrological analysis, and flood forecasting and 
inform ation w ould  cover the entire area, bu t com m unity-based flood  inform ation and 
warnings provided through CFIS would cover two unions and focused more intensively 
on tw o mauzas: Boro Bonna Mauza o f  Gey onpur U m on under D auM pur Upazila and 
Dhunail M auz:a o f  D uptiair U nion under N agarpur Up azila w hich  are the study  area 
under present research:
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Figure 2.1: Study Area
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2.3 Agriculture Land Use 
The agriculture land use map prepared by the 
Soil R esearch  and  D evelopm ent Institu te 
(SR D I) and show n in Figure 2.2, gives an 
o vera ll p ic tu re  o f  th e  area. B ased  on  fie ld  
in form ation , un ion  w ise land  use p ractices 
are described below.
In char Kataria, Bacham ara, and B aghutia 
unions, the major cropping pattern is similar 
to that o f Dham sar Union where no crops are 
g ro w n  in  th e  U n io n s , a p p ro x im a te ly  90 
percent o f the area consists o f  river channels 
and sand bars or sand deposits. Boro paddy is 
grown in the cultivable areas during the rabi 
season (between January/February and 
May/June). In February/March, groundnuts 
are sown along with B. Aman paddy. In July, groundnuts are harvested and the B. Aman 
remains until it is ready for harvesting in O ctober/N ovem ber. Som e sugarcane is also 
grown.
Figure 2.2: Land use based on SRDI
In Jiyanpur and Chak M irpur unions the major area falls within the active off-take o f the 
D halesw ari River, and hence, sand deposits cover large areas in G eyanpur and w estern 
Chak M irpu r. Born paddy is grow n in areas w here there has no t been  any continuous 
sediment deposit for two or three years.
In  D ham sar U nion, the general is m ustard  in N ovem ber to  m id-January, fo llow ed by 
Boro paddy in the remainder of the winter (rabi) season. Very little Aman paddy is grown 
here because of deep flooding. The depressed areas are used for fisheries.
9
In Kalia Unio n , the situation depressed areas, bu t these form  fishing grounds. In higher 
lands , the cropping p a tte rn  is generally m ustard  followed by a late Boro paddy crop m 
March to J une. Relatively more land is cultivated w ith Aman paddy in K aha Union th an 
in Dhamsar Union.
Source: Uazila agricultur offices
2.4 C ro p p in g  P a t te rn
Boro paddy is the major crop grown in the w inter (rabi) season from January to M ay. In 
some areas during N ovem ber to m id-January, m ustard is also grown. In the monsoon, 
most o f the areas are left fallow with B.Aman and T.A.man cultivated in some places.
C ropp ing  in tensity  in  th e  a rea  overall is 158 percen t, bu t is co n siderab ly  h ighe r in  
N agarpur (173 percent) than  D aulatpur (136 percent); this is a resu lt o f  m ore double 
cropping in N agarpur in the rabi season (oilseeds followed by Boro  paddy), and higher 
cultivation o f  Boro paddy and ju te (Table 2.2). Of  the other rabi crops, pulses include 
lentil, mugbeen, khesari, and maskali. Oil seeds include til, tesee, mustard, and sunflower. 
A lm ost all the cultivable land  is u tilized  during the rabi seaso n  but due to flooding, 
especially in Daulatpur, the area cultivated in the monsoon is limited.
Kharif l Kharif-2 liabi
1 psi ila Atti hits
S.i in:.r
C%11)1es
ii .Ainxi tA 
l Atuatt i'ili eti
r_<un
cfit*
. )il 
e_d
iv,l;c*lt
i);111[af )I.F' ').tti i) 1.$
28.2 18.2 ±. 1 ."! 51 .3 i(1 3
1'r€til A 2 1-1.A ' i ? ht 23.') a.:3 17.1 12.5 12.7
red  spinach, green spinach, snake gourd, sw eet potato, bitter gourd, okra, watermelon. 
K hari f -l  = early monsoon season; Kharif-2 = late monsoon season; Rabi = dry season
Aus = ea rly monsoon r ice, B  A man  = b roadcast local varieties of monsoon rice, often 
varieties tha t elongate w ith flooding; T A m a n  = late m on soon tra n splanted rice verities 
(local and high yelding) th a t do not elongate; Boro  = dry  season irrigating  rice mostly 
comprising of high yielding varieties.
Source: Uazila agricultur offices
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The pi odnction of Boro paddy in the study area in 2002 was reported to be 63 >920 m etric 
tons, followed by Aman paddy (19,450 m etric tons), wheat ( 18,882 metrk  tons) and Aus 
paddy (3,229 m etric tons), according to the upazila agriculture  offices in M arch 2003.
2.5 P opulation  and P overty
The population density is high in the study area, especially in N agarpur. A ccording to 
national census data the population density o f N agarpur Upazila (263 km2) was 754 per 
km2 in 1981, 905 per km21991, and 970 per km in 2001 (BBS 2004). The 641 per km2 in 
the 1991 census, rising to 727 per km2 in 2001 (BBS 2004). The average household size 
in  the study area  w as approxim ately  5.2 persons. In  1996 in  M anikganj D istric t, 41 
percent of rural households had no land to cultivate, and in Tangail D istrict 30 percent of 
rural households had no land to cultivate (BBS 1999). Overall, more than 70 percent o f 
people in the D aulatpur and N agarpur study area depend on agriculture, w ith the m ain 
source o f household income coming from cultivation, including sharecropping.
The poor in the pro ject a rea  hard ly  eat two meals a day > while the rich and the middle
class people eat th ree  meals a d a y . The poor eat adequate quantities ° f  r i ^
and pu lses at  din ner their m ain  m eal, w hile they  eat rice (som etim es stale), m ashed
pot ato, and  green chili in the  m orning. M ost of the  tim e > the poor cannot afford a ful1 
meal. The rich  and  the m iddle class fam ilies eat rice > vegetable, pu lses  and fish/m eat 
almost every day a t both lunch and dinner. N or sometimes eggs a t breakfast ■ They drink 
milk at least once or twice a week.
Sou rce ' FGD with Union Disaster M anagement Committees
2.6 C o m m u n ic a tio n s
Nagarpur Upazila is connected with the district headquarters by rc>ad and waterw ays. The 
basic means of transport available are bus, boat > and rickshaw. The Upazila headquarters 
is connected w ith most of the union parishads by kutcha roads. Country boats play a Vital 
ro le in th e ra iny season. T here are  10 post offices and one telegraph office in Nagarpur 
Upazila Surface and mobile phone communication exists in N agarpur Upazila as we^ as
11
eigh t p ost o ffices and  one te leg rap h  office. T here w as no  m obile phone ne tw ork  in  
Daulatpur Upazila in 2003, but by late 2007, both up azilas had network c°verage.
Source: Upazila Parishads
2.7  A p p ro a c h  o f  C F IS  P ro je c t
The CFIS pro ject w as designed as a p ilo t operational system , producing accurate and 
timely information on current and forecasted flood conditions for a floodplain study area. 
The project had three main components.
• Pilot Operational System  : An operational pilot system was developed to produce 
daily flood m onitoring and forecast m aps for use at the com m unity level. The 
p ilo t sy stem  w as d es ig n ed  to  o p e ra te  d u rin g  th e  2 0 0 4 -2 0 0 7  flo o d  seasonS 
providing the project with a range of hydrological conditions (w et and dry years) 
for analysis and evaluation. The overall concept and information flows in this, the 
most important o f the components, is shown in Figure 2 3 .
• Flood M itigation: F lood inform ation was provided to the local governm ent and 
c o m m u n itie s  in  th e  s tu d y  a re a  to  m itig a te  p o te n tia l im p a c ts  o f  f lo o d in g . 
Cooperation and partnerships w ith other organizations w ere sought to leverage 
resources and broaden dissemination and flood mitigation activities. The project 
coordinated w ith  a num ber of p ro jec ts/o rgan izations, particu la rly  the C ID A - 
funded Environmental Monitoring Information Network (EMIN) project.
• R eplicati0 n : In addition to the operating system  and flood m itigation, the final
two years of the project sought methods and sources for extension and replication 
of the CFIS distributed flood forecasting and m onitoring system  in other flood- 
prone areas of the country.
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Figure 2.3: Overview of Flood Forecast Dissemination under CFIS Project
Source: CFIS Final R eport 2008
C ritic a l to  th e  C F IS  p ro je c t d e s ig n  w e re  ta sk s  to  in c re a se  th e  su s ta in a b ility  an d  
e ffe c tiv e n e ss  o f  th e  C F IS  p ro je c t. T h e  n e e d s  o f  th e  c o m m u n itie s  a n d  th e  lo c a l 
governm ent institutions for flood m onitoring, forecasting, and w arning dissem ination 
were assessed under the CFIS project using a number of different participatory tools and 
m ethods w ith  active partic ipa tion  o f  the com m unities. Special efforts w ere m ade to  
coordinate w ith  local governm ent program s and institutions to  increase exposure and 
ownership.
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CHAPTER - 3
METHODOLOGY OF THE STUDY
This is a qualitative study. The areas that w ere covered under piloting o f Com m unity- 
based Flood Inform ation Systems (CFIS) w ere brought under this study. Because, CFIS 
dissem inated flood inform ation based on mobile network. The focus o f  this study is to 
see w hether m obile netw ork can successfully reach flood early w arnings to the rem ote 
co m m u n itie s  o f th e  c o u n try  an d  c a n  m a k e  th e  w arn in g s  u n d e rs tan d a b le  th ro u g h  
d issem inating  f lo o d  in fo rm atio n  b ased  on  ce ll p h o n ic  SM S. T he  m e th o d o lo g y  fo r 
attaining the objective o f the study was as follows:
3.1 E x p lo r in g  th e  re le v a n t o rg a n iz a tio n s  a n d  focal p e rso n s
T he o rgan iza tions (bo th  G O  and  N G O ) th a t w ere  invo lv ed  in  C FIS  in itia tive  w ere  
explored. N ecessa ry  d ocum en ts  an d  p ap ers  w ere  co llec ted  as seco n d ary  source o f  
information to understand CFIS' warning dissemination mechanism. The focal persons of 
the technical and social organizations who w ere involved in C FIS w ere discovered for 
interview.
3.2 S election  o f  p ilo t a re a s
CFIS pilot areas tha t w ere covered for in-depth  study under the p ro ject w ere brought 
under the location for this study.
3.3 E xp loring  the field  level stakeholders under C FIS
W e dug into CFIS m echan ism  to  understand  how  the w arn ings w ere reached  to  the 
communities and how people could interpret those. The field level important stakeholders 
were explored also who made the warning dissemination functioning at field level.
3.4 Sam pling
It was a purposive sampling. D ata was collected from the key persons who were related 
to  the functioning  o f  com m unity-based  w arning d issem ination m echanism s in itia ted  
u n d e r C FIS . T h e  k ey  p erso n s  w ere  like  p res id en t an d  sec re ta ries  o f lo ca l d isaste r 
m an ag em en t com m ittees. D a ta  w as co llec ted  from  n a tio n a l level stakeholders like
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technical persons of CEGIS, engineers o f FFW C , planners for household level w arn ing 
dissemination under CFIS, etc.
3.5 D a ta  C o llec tion
B oth  prim ary and  secondary data w as collected. Secondary data w as co llected  from  
basically CFIS documents and FFW C. Prim ary data was collected through interviews at 
different level and through FGDs at field level. In-depth interviews w ere conducted with 
the technical and national level stakeholders. Data was collected on technical, social and 
administrative issues.
3 .6  D a ta  p ro cess in g  a n d  an a ly z in g
S ince it w as a qualita tive study and  d ifferen t types of qualita tive data cam e (social,
adm inistrative, technical, etc.), data was processed m anually. W hile analyzing the data, 
feasibility issue and effectiveness o f adopting mobile network was mainly focused.
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CHAPTER - 4
FLOOD AND FLOOD FORECASTING SYSTEM IN BANGLADESH
4.1 Flood Disaster Concepts
Floods have severe impacts on the Bangladesh population, particularly on rural people. 
F o r exam ple, th e  "flood  o f  th e  cen tury" in  1998 co v ered  m o re  th a n  tw o -th ird s  o f  
Bangladesh, causing a loss o f  2.04 million tons o f  rice, an am ount equal to 10.5 percent 
o f the target total production in 1998/99. The flood also threatened the health and lives of 
millions through food shortages caused by crop failure, loss o f purchasing power, and the 
spread o f  w ater-borne diseases. The rural poor lost their cattle, poultry, and vegetable 
fie lds due to  th e  d isaster. T he daily  labo rers  w ere  h a rd  h it as w ell, w ith  little  or no 
opportunity for work left in the wake o f the disaster. Recent severe floods in Bangladesh 
were in the years 1987, 1988, 1998, 2004, and 2007. The substantial damages caused by 
these floods are presented in Table 3.L
Table 3.1: Flood Damages in Bangladesh
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Source: 1. M anual fo r  com m unity-based  flo o d  manag em ent: Bangladesh; 2n R h ™an 
2006; 3.Flood  and Weather Situation report o f  DMIC, D M B  on  1 Octobar 2007. 4 Islam
2000. 5. CEGIS, 2007, Bram mer 2004.
4.2 F o re c a s tin g
Flood forecasts serve many purposes in support o f planning and flood management, and 
in reducing losses by affected people. In Bangladesh, forecasts for flood management are 
re la ted  to  forecasts o f  w ater levels or d ischarges in the river system. H ow ever, even 
though  there has been  great success in  fo recasting  w ater levels in  the river system  o f 
B an g lad esh , th e re  h as  b e e n  little  p ro g re ss  in  o p e ra tio n a l f lo o d  fo recas tin g  in  th e
floodplain.
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Three different time scales are relevant for flood management: 1) short-term  for about - 
one to  th ree days, 2) m edium -term  fo r about -four to  15 days, and 3) long-tern  up to 
seasonal p red ic tion  (R Ti and EG IS 2000, and  FFW C  2002). The uncertain ty  o f  the 
forecast increases w ith an increase in lead-tim e, but longer leads offer greater potential 
for the affected stakeholders to adapt and m inim ize losses. The Flood Forecasting and 
W arning  C entre (FFW C ) o f  the B angladesh  W ater D evelopm ent B oard  (B W D B ) is 
responsib le fo r the forecasting  o f  floods and  d issem ination o f  flood  w arning. So far, 
FFWC is able to forecast only on a short-term scale, approximately two to three days.
The data, forecasting and dissem ination com ponents of the B angladesh early w arning 
sy stem are shown in FigUre 3.1. Several organizations provide data for the FFWC system, 
including the BW DB and the Bangladesh Meteorological Departm ent (BM D). Additional 
d a ta  so u rc e s  in c lu d e  S P A R R S O  a n d  J o in t R iv e rs  C o m m is s io n  (JR C ). F F W C  
dissem inates w arning inform ation to a num ber o f governm ent offices, the news media, 
and  non -governm en ta l o rgan izations. N onetheless, th e  w arn ing  in fo rm atio n  rare ly  
reaches the inhabitants o f the floodplains (ADB, 2006).
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Figure 3.1: Existing Early W arning System
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4.3 F lood  F o re c a s tin g  a n d  W a rn in g  C en te r  (F F W C )
The BWDB Act o f 2000 stipulates that FFWC, established in 1972, should conduct flood 
and drought forecasting and warning. The center has direct com munication w ith BM D 
and SPA R R SO  and coordinates its activ ities w ith  the D isaster M anagem ent B ureau  
(D M B ). It h as  access  to  all av a ilab le  d a ta  in  B W D B . F F W C  h as  a  rea l-tim e  d a ta  
collection network o f 56 rainfall stations and 86 stream gauges all over the country (ADB,
2006).
Since 1995, the D anish Hydraulic Institute (DHI) in collaboration w ith the Institute o f 
W ater Modeling (IWM) has provided technical support to FFWC to develop hydrological 
an d  h y d ro d y n am ic  m o d e ls  to  s im ulate  an d  p red ic t f lo o d s  in  th e  riv e r  n e tw o rk s  o f 
Bangladesh. Funded by D AN ID A  and other bi-lateral donors, FFW C is equipped with 
modern electronic equipment. It downloads satellite images (NOAA 12 and 14) through 
autom atic picture transm ission receiving stations. In addition, it receives observed and 
forecasted w ater level and rainfall data from India at certain tim es under an agreem ent 
between the two countries.
A t present, FFW C m akes short-term  (one to three days) forecasts, w ith the developed 
m odel at 52 locations covering m ost o f  the riverine flood prone areas o f  the country. 
Although FFW C has a model for medium -term  (four to 15 days) forecasting, it does not 
have operational tools for forecasting  the flood  levels at the country 's boundary. N o 
model is available for long-term  forecasting. FFW C has a capacity for dissem ination at 
the national level through its website, email, fax, and telephone and at the upazila level 
v ia B W D B  field offices. H ow ever, at the union level, dissem ination arrangem ents are 
weak and there is no dissemination at the local level. The FFWC daily activity flow chart 
is shown in Figure 3.2.
The four main activities o f FFWC are data collection, p reparation, outpu t/prediction, and
dissemination.
D ata collection Hydrological data is received from the field networks o f BWDB. 
From  April to Septem ber, w ater level data is collected five tim es daily from  86
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stations, while rainfall inform ation is collected once a day . D ata  is also collected 
from the automatic telemetry system operating in four stations around the capital 
city of  D haka L im ited d a ta  on w ate r level and rainfall forecasts are  received 
from Indian stations through the teleprinter link of the Bangladesh Meteorological 
Department (BMD).
p reparation E stim ates o f th e  rise/fall o f r iv e r w a te r  levels and  ra in fa ll in the  
catchm ents beyond the national boundaries are inputs for com puter models. To 
estim ate the rainfall situation, imagery from  the N O A A  satellite a t FFW C, and 
from  the  G eosta tionary  M eteorological Satellite (G M S ) at; S p A R R S 0  a re  
co llected  an d  used  along  w ith  w a te r  level fo recas t an d  su rface  c h a r ts  w ith
pressure isoline from BMD.
The collected data are fed into the com puter database and checked. The trend o f 
the hydrograph extrapolated up to the period o f  forecast from  the levels o f  the 
previous few  days, the response characteristics of the rivers, the effect of rainfall 
on water level, and the data related to water level and forecast received from India 
are all considered as the basis for the preparation o f flood forecasts.
Output/Prediction A fter preparation, the m odel is ru n  for 30 to  40 m inutes to 
calculate the forecasts. These forecasts are used  in  flood  bulletins and fo r the 
preparation of flood warning messages.
During the m onsoon period, FFW C runs daily flood bulletins, special as well as 
m onthly and annual flood reports, and conducts flood mapping. D uring the dry 
period, it conducts weekly and regional flood monitoring, and produces out a dry 
season bulletin. Figure 3.3  shows the outputs o f FFWC.
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Figure 3.2: FFWC daily activity flow chart
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Figure 3.3: Outputs from FFWC
Dissemination. T he f lo o d  forecast bulletins a n d  th e  flo o d  w a r n in g s a r e  
disseminated to over 100 listed recip ients. They m d u de aH the concerned offices
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of the government o f Bangladesh (from the office o f the President, Prime Minister, 
and M in is try  o f  D isa s te r  M a n a g e m e n t  a n d  R e l ie f  d o w n  to  th e  d e p u ty  
com m issioners o f  each D istrict), electronic and prin t m edia, selected  foreign 
m issions located  in  D haka, and some b i-lateral donors, as w ell as national and 
international
Disaster Management 
Bureau (DMB)
Prime Minister Otfice
Zonal C:hieft.ngineea' 
Office. BWDB
E0C (Emcrgcncy 
(h)cratial% CciYtcr)
DC IDistrict 
Cc,n nissiourrs)
Thana D isa ster  
Coui nittee (TDC)
X7:.aN, BWDB offices 
(Only during emergencies) Union DisastcrC,raunittee (LTDC)
Local pcoplc
Figure 3.4: Dissemination from FFWC
Warning Product Dissemination Routes
Disseination M edium Ff 4'C Product Recip ient GI-0111)
H and copy (11,11111 Hti1L ii n, I'na11c \Iinititca'A. tr c. 1"1111: -.11 lcA .
t1A1iAeletI . 1 :1A <tntl I mall 13 '1:)13 off&aaI'. AL'o%caranlunl tir+ :Aaati .attG,ras
1'a\ t11 1 ni.111 {1111V Bulletin tint.) LII1haS aCS. lnttrnalion al do nor and .alit
tta' a alt r.ltii n;. raeNk ti at.lila
haterns.l I3aallcliaa. plots, Ilood cen eral public, In  ctnt111 [?n a I
111111, HpuJI(I talta-:
The FFWC w ebsite is located at http://www.ff,,vc.gov.bd. The web site is comprehensive 
and provides bulletins and w ater level plots . The ability to in teract w ith the site and its 
various products is one of the strengths of this dissemination medium.
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C H A P T E R  - 5
FLOOD FORECASTING SYSTEM IN CFIS
5.1 Overview o f CFIS Flood F o re c a s tin g  System
The CFIS p ro jec t developed  an operational system  fo r the study area  th a t p roduces 
accurate, local daily flood forecasts for the target communities. A long w ith frequency 
analyses using historic data, these forecasts also w ere used for determ ining the risk to 
communities from flooding.
The r elational model WATSURF, described in detail 
below, w as developed to  fo recast w a te r  levels in th e
floodplain based on regression re M m m  b etw een  17  
floodplain gauges and  3 river system  gauges. The 
floodp la in  gauges w ere  setup and  m a in ta ined  by  the 
C FIS project, and used to determ ine their relation w ith 
th e  e s ta b lish e d  r iv e r  g au g es  th a t a re  o b se rv e d  and  
m a in ta in ed  b y  th e  B an g lad esh  governm en t, an d  for 
w h ich  th e  g o v e rn m e n t' s flo o d  w a r n in g sy s te m  is 
operated. As a G IS-based model, W ATSURF extends 
th e  p o in t fo recasts fo r th e  17 floodplain  gauges to  a
continuous flood forecast map for the entire project area > as shown in F igure 4.1. From 
the forecast map WATSURF extracts a specific forecast for any point w ithin the study 
area and creates a SMS text message tha t is transm itted to mobile phones at selected sites 
in the field.
Figure 4.1: Example of Forecasted 
Flood Map for the CFIS Pr °ject Area 
Produced by WATSURF
Individuals w ere selected by the local com m unity to serve as operato rs, to receive the 
SMS m essage an d  to  o p e ra te  a  flag system  an d  b u lle tin  b o a rd s  fo r in fo rm in g  th e
com m unity of the  local flood forecast. The message and  symbols w ere designed w ith  
active partic ipation  of the local people. The flood w arn ing m essage s , expressed in the 
local m easuring unit "bighat" (one bighat = 22 cm), were generated by W ATSURF and 
sent via SMS to mobile phones of the flag operators, who in tu rn  hoisted the colored flags 
t o sym bolize th e flood forecast . This chapter describes the CFIS flood forecasting system
including data inputs, the study area, WATSURF, and the automated SMS dissemination. 
The evolution of the local w arning system is described in Chapter 6.
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5.2 WATSURF
A t the heart o f  the CFIS Flood Forecasting System  is W A TSU RF, a relational model, 
developed to forecast and disseminate w ater levels in the floodplain. W ATSURF is an 
A rcG IS  to o l w r itte n  in  V isu a l B a s ic  (V B ) to  ru n  in  A rc M a p  G IS  e n v iro n m en t. 
W A TSU RF uses regression relations betw een 17 o f  the CFIS floodplain gauges and 3 
FFW C/BW D B gauges on the m ain rivers. As a G IS-based model, W A TSURF extends 
the point forecasts for the 17 floodplain gauges to a continuous flood forecast map for the 
entire p ro ject area . Entire inform ation regarding W A T S U R F  is d e riv ed  fro m  th e  
document WA TSURF Model by CEGIS 2003 and CFIS.final rePort.
From the forecast w ater level map, W ATSURF extracts a specific forecast for any point 
within the study area and creates a SMS text message that is transmitted to mobile phones 
at selected sites in the field. A t each field location, a volunteer w as contracted to help 
d issem inate  th e  flo o d  w arn in g  in fo rm atio n . E ach  day  du ring  th e  flo o d  season, the  
volunteer received an SM S message describing the category o f the w ater level change in 
the next 48 hours and raised color-coded flags to m atch this change. D uring the 2007 
flood season, in addition to the flag operators, SM S text messages were sent out in bulk 
to  reg istered  m em bers o f  the com m unity d irectly  to  the ir cell phones. Thus w ith  the 
support of WATSURF flood forecasts were disseminated.
There are a num ber o f  steps betw een  data  p rocessing  and d issem ination o f  the flood  
inform ation. The overall p rocess o f  the  CFIS F lood  F orecast System /W A T SU R F is 
shown in Figure 4 2  The major components in this figure are described in the following
sections of this chapter.
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5.2.1 Data Inpu ts
The GIS inputs to W ATSURF consist o f three datasets: DEM , river network, and gauge 
location. The rivers w ithin the study area were ranked in orders (one to eight) according 
to the flow  capacities and connectivity. River o f  order one is larger than two, and so on. 
River lines were split at gauge locations to create nodes (gauges). This data structure was 
necessary for the program to interpolate water levels between nodes.
W ATSURF's forecast req u ired  observed and  pred ic ted  w a te r levels a t the  reference 
gauges (Sirajganj and A richa) and relational equations between the r e f e r e n t  gauges and
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each field gauge. These inputs w ere used to estimate w ater levels at the gauge stations, 
which in turn were used to generate forecasted water levels through the entire study area.
Because of analysis of the w ater levels of contributing rivers , FFWC gauge 49 (Sirajganj)
and 50.6 (Ar ich a ) on the Jam una river, located upstream (about 55 km ) and downstream
 ^ , nMnoKtiimiv w ere  selected  to  be used  as th e  re fe ren c e  sta tions.o f  th e  s tu d y  a r e a , respectrveiy ,
M easured and forecasted w ater levels a t the reference gauges are posted on the W eb by
FFWC (www.ffwc .net) and are read directly by the W ATSURF program.
T he equations re la ting  re fe ren ce  w ate r levels to  p red ic ted  gauge w a te r leve ls  w ere  
derived by regression analysis o f the data collected during the 2003 season, as described 
in the following section.
5.2.2 Relational Equation Development
The principle components analysis was perform ed in 2003 
to  crea te  a  re la tio n sh ip  be tw een  th e  w a te r leve ls  o f  the  
FFW C forecast points, or reference gauges, and the w ater 
levels at the individual field gauges within the study area.
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. Time Series Data U sed. D ata were used for two FFWC 
fo recast poin ts-gauge 49 at S irajganj and  gauge 50.6 
at Aricha (Figure. 4.9). Data were also provided for one 
regular, non-forecast point 137A at T ora. Field data for 
th e  flo o d  season  o f  2003 w ere  p ro v id ed  a t 12-hour 
intervals f o r 17 gauges labeled GO 1 , G02, ... G 16, G 17 
by CEGIS. For analysis, additional time series were 
created by lagging Aricha and Sirajganj data at intervals 
up to  120 hours. Sim ilarly, additional tim e series were 
lagging it negatively, or shifting values backward.
r, w  t 1 t r' iHeration Correlations were calculated• Correlation Investigation and Lag-tim e C onsldClilUL!^
for each  gauge  against all o ther gauge tim e s e r ie s  F o r  th e  C F IS  p u rp o se  o f
137A
Fi ure 4.3: Location of
FFWC Forecast Points
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developing predictions, only the correlations between the field gauges and the various 
Aricha, Sirajganj, and Tora time series were considered. Limitations were imposed on 
the period o f analysis and minimum values at Sirajganj and Aricha. The correlations 
w ere recalculated . This process w as repea ted  in  an  attem pt to  determ ine the best 
correlation through iteration.
R esults o f  the correlations show ed increm ental im provem ents w ith  S irajganj, the 
further the Sirajganj tim e series w as lagged. G auge G01 correlated w orst (o f those 
investigated) w ith  th e  n o n -la g g e d  S ira jgan j. R ev iew  o f  th e  ac tu a l tim e  se ries  
suggested a physical lag time o f approximately 12 to 72 hours. Although the statistics 
im proved beyond this tim e, they w ere judged  m eaningless for predictive purposes. 
Perhaps they have some m eaning in suggesting significant system  memory, but the 
lim ited data (from  one season only) did not provide m eans to m ake rational, useful
conclusions.
• Tora as Predictor W hile m any o f the field  gauges closer to  the outlet o f  the basin
correlated well with the Tora gauge, it was not used as a predictor for the field gauges 
m ain ly  because FFW C  does no t fo recast fo r the T ora gauge station. It w ou ld  be 
useful if  FFWC forecasted at Tora gauge station.
• Principal Components Analysis and Equation Development. W ith the understanding 
gained in the initial gauge analysis, and by enforcing lag time constraints, a principal 
com ponents analysis was conducted for each gauge against A richa and appropriate 
Sirajganj tim e series. Only increm ents o f  24 hours w ere allowed, considering that 
only 24-hour values were available at Sirajganj. It was found that the exclusive use of 
the 72-hour lag o f  Sirajganj best described six o f  the gauges, and a 48-hour lag o f 
Sirajg anj b e s t  d e sc rib e d  six  o th e r g au g es . T he re m a in in g  fo u r g au g es , w h ic h  
corresponded best w ith Sirajganj, were predicted by a com bination o f  Sirajganj and 
Aricha lag time series.
5.2.3 C om m unity Flood Inform ation D issemination
One o f the main activities o f the CFIS project was to develop and operate a system that 
disseminated flood forecasts to the floodplain inhabitants. The primary system designed
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in  the beginning  o f  the p ro jec t u sed  a system  o f  volunteers receiv ing  SM S m essages 
a b o u t th e  f lo o d  a n d  th e n  o p e ra t in g  a  s e r ie s  o f  f la g s  to  in fo rm  th e  su rro u n d in g  
communities about the flood forecast. During the last year o f the study, 2007, this flag 
network was com plim ented w ith a more direct com munication to the local communities 
during which SMS messages were sent directly to registered cell phone users in the study 
This m ore d irect com m unication  w as possib le during the last year o f  the study
area.
because o f the rapid growth of cell phone coverage, and their use, in the area. In addition, 
th e  C F IS  p ro jec t secu red  an  operating  ag reem en t w ith  one o f th e  m a jo r cell phone 
operators in the country that provided the SM S m essage dissem ination at no cost as a
social service to the community.
In  the  in itia l stages of th e  C F IS  pro jec t, p rio r to  th e  flo o d  season  2004, at se lec ted  
locations throughout the study area, volunteers w ere solicited to help disseminate flood 
information. Each day during the flood season, the volunteer received an SMS message 
to  his or her cell phone (initially  p rov ided  by  CFIS) describing the m agnitude o f  the 
forecast w ater level change in the next 48 hours. This SMS m essage was generated and 
se n t a u to m a tic a l ly  to  th e  v o lu n te e r  in  th e  s tu d y  a rea . F o r  s im p lic i ty  a n d  lo c a l 
effectiveness, the value was sent in the local measurement unit, a bighat (approximately 
22 cm). Each volunteer also w as equipped w ith a flagpole, w here he or she could raise 
blue or w hite flags. I f  the w ater w as predicted to rise in the next 48 hours, the operator 
would raise the number of blue flags corresponding to how many bighats the w ater level 
would rise. White flags were raised to signify a decrease in the water level.
For clarity, it was also necessary to define a bound around zero for w hich no change in
bighat. One flag represented a change o f 
w ater level was sent. This bound was one-half ®
between 1 1  cm and 3 3  cm, and two flags represented a change of 3 3  cm to 5 5  cm and so 
on.
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Figure 4.4: Schematic of Flag System, and a flag system in operation in the « oodplain
In addition to the blue and white flags, communities also identified flood danger level in 
the field. Three different levels where defined by the colors green , yellow, and red> which 
represented a n o rm al, moderate, and  high flood level, resp ectively. These levels were 
surveyed in the field and input into W ATSURF. Therefore, W ATSURF also output the 
curren t danger level at each field location. F or the first two years of operation, each flag 
operator also was given a separate pole in which he or she raised a green , yellow, or red 
flag w h en  an  SM S in fo rm in g  o f  th e  d anger level w as iss» e d . T h is  sy s te m  o f  
communicating the present danger level was confusing to the local residents and did not 
offer much useful inform ation for them. It was discarded after the second flood season of
operation.
5 2  4 WA TSURF M odules and  Inform ation Products
• W ATSURF M odules W A T SU R F w as developed  in  a m odu lar form at. A s m ore
fu n c tio n a lity  is n eeded , it eas ily  can  b e  b u ilt in to  th e  p rog ram . T he fo llow ing  
describes the modules that were incorporated into the current version of WATSURF.
1) A ddin g M odule: T h e  a d d in g  m o d u le  w a s  d e v e lo p e d  to  e a s ily  a d d
dissemination points for w ater level messages. The u ser can easily  exprn d  the 
dissemination coverage by updating the database and spatial files.
2) SMS M odu le * The SMS module was developed to automatically disseminate
community flood messages over the commercial cellular network. The module
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The database module was used to archive incoming SMS 
in the WATSURF database.
sends SMS messages from the WATSURF software to the levels:
• Union bulletin board
• Field volunteers (flag operator s)
• Registered users
3) D atabase  M o d u le : 
messages from the gauge operator
4) M onitoring and Assessment M odule: The m onitoring and assessment module
generated tables and graphics based on the predicted and observed w ater levels.
analyzed the observed w ater level received through SMS , against the
The system
predicted  w a te r level, and  then  generated  a rep o rt th a t w as sent to the quality  
The m odule also is able to produce evaluation reports on thecontrol managers .
flood prediction utilizing all the floodplain gauges.
I f  .. p  . . W A T S U R F  p ro d u ced  fou r ty p es  o f  p ro d u c ts  fo r  th e  Inform ation Products .
governm ent adm inistration, com m unity, an d  households . T hese p ro d u c ts  w ere
map, and text message, and disseminated to the target
A list o f the products is shown in Table
generated in the form  of tab le ,
groups through fax and mobile SMS service.
A sam ple of some of the products and description is provided in the following
4.1
sections
Name of 
product
I ) i , i l1 c 1 1 L ' ea 
1141t=011
Upazila 48-
lipur
warning
6Inion 4S-
I1cluiS thxid 
tvarn im-,
('Offl III Link IV
Table 4: List of WATSURF Products Table
Format 
I' ;nted
::M IL
I'rtnted
malt and
tab1 e
Printed
text
niessaste
Printed
'rime of 
product 
prepfinirt n 
An 1:11e
A n } ' {la te
Anv date
Any date
and httt.tsehc'ld  t ex t  
I « el -4 A-hitin's m eS>aue  
t 1 t ) ) d  w a r n  l4
Went of the 
prrociuct
t, p a : i las-w ise  
tland % xarhn-a
1 I1a_1 rpui and 
4.Aat1la[17u1' 
upta zi(tas j
t;pa:itia-v, ise 
tload Atr trntltj 
{ hov ns all 
tPaiei' letir,l cause
sta19:fn)
;lfwi:a-wise
«art.im=
fl ood %wrtnHU
Thine to
produce 'Fargct Gmup
product
district and 
upaa::ita
ada inistration
Disserrtinatiou
Medium
I ax
1 ht'cir
I htxl r
admim«rauo«
at attlstisL atILIA
cornIuuniit and 
household Ie+el
Fa\
1 1 ir tt  s S \I S
lcr.1tile SMS
29
a D istrict level flood situation
W ater level situation and forecast for 24 and 48 hours at gauge stations in the main rivers
near Tangail and M anikganj districts w ere presented  in tabular form  and sent
administrations via Fax. An example o f these district level products is
district and upaztia
shows danger levels, water level on the previous 
shown in Figure 4.5 and  i.e . F,gure 4.5
and current day, and expected levels in 24 hours and 48 hours time at the FFW C gauging 
stations in the main rivers. From this message, the government officers could understand 
the present and future flood situation around their districts.
a c =, I a.feh, I V b b l
.33 |
Figure 4.5: Flood situation information for Manikganj D istrict
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F igu re 4.6: F lood  situation  in form ation  for  T an gail D istrict
A ' _
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b Upazila 48 H our F lood Warning
flood warning: one is a 48-hours
Two types o f  products are produced for p
/p. 4.7) show ing fo recasted  w ater level change by 
upazila flood forecast m ap (Figure­
. . . . . unazila and the other is a 48-hours upazila flood symbol at each gauge station in the
showing m agnitude o f  forecasted w ater level change at the
forecast table f ig u r e .  4 .8)
same gauges. In the 48-hours upazila flood forecast map, up arrows or down arrows mean
bighat.
rising or falling o f w ater level where each arrow  represents a m agnitude o f  one 
The map and table are produced daily with Bangla notations and exported to MSW ORD
upazila office through Fax. From this information, the
for dissemination to the respective upazila
officers can understand the future flood situation at each gauge station located inupazila
The inform ation dissemination was continued up to 2007
selected unions in the upazila. 
in two upazilas.
Figure 4.7: 48-hour Up azila
Flood Warning Map showing rise/fall of water level in gauges
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Figure 4.8: 48-hour Upazila Flood Forecast Table
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c Union L e v e l 48-Hours F lood Forecast
A t the union  level, bu lletin  boards in 13 un ion  P a r is h e s  of' D aulatpur a„d N ag arpur
,• , m o , a n d  union-level flood warnings. Forty-eight-hours 
up azilas were set up to display mauza-
f lo o d  fo re c a s t m e ssag es  w ere  sen t to  th e  se lec ted  b u lle tin  b o a rd  o p e ra to rs  in  th e  
respective unions through m obile SMSs. The m obile SM Ss contained the nam e o f  the
and the symbol for w ater level rise (+) or fall (-). The ua z ila, acronyms o f the mauza, and the sym bol for
fo rm at o f  the m obile SMS is show n in Figure 4.9. The bu lletin  b m r ^  w ere used  by 
union parishad chairmen, members, and DM C members. Figure 4 .10  s ows o e o t e  
bulletin boards set up at Mokhna Union Parishad  of Nagarpur UpazHa-
( E (il S Fh od Itili itAartht!r 1 tuou 2{A0 7  9 7 1U  t BAI3 B AG A; b('I
'u U C S j3 a r  r k
Sornec I.f flcxxi 
1 real t nar u 4 Union Warne
D ale anti lomA rrf
lti u ui Full ,af Iti tt I kd. cilli p lua iru (+s 
I:k:.Jkk+ It'(C (22 nil ryas iit'XI.. UDC U'ltUU 
si lrt (- kkk aus I f! gI: fl }7c:ntj fall of
Figure 4.9: Format of union level, 48-hour flood warning via mobile SMS
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Figure 4.10: Bulletin Board at Mokhna Union F a r i s h a d  of Nagarpur Upazila
d. Com m unity a nd  H ousehold L eve l 48-Hours Flood Warning
A t th e  co m m u n ity  an d  h o u se h o ld  leve l, m a u za -sp ec if ic , 4 8 -h o u rs  flo o d  w arn in g  
m essages w ere sent to  the flag  operators and households th rough  m obile SM Ss. The 
format o f mobile SMS is shown in Figure 4.1F
Flags w ere hoisted at selected places, such as rural markets, schools, or offices, in each
mauza by the flag operators to show  the expected change o f w ater level in that specific
T h e  o p e ra to r  h o is te d  th e  n u m b e r o f flag s acc o rd in g  to  th e  m auza  (Figure. 4.12). ^  °  °
magnitude o f the rise or fall, and the direction o f change was indicated by the color o f the 
flags. For example, if  the flag operator received one plus sign (+) via SMS message for 
the location, the operator would hoist one blue flag; if  the SMS was two minus signs (--),
the operator would hoist two white flags.
The evolution o f these local warning systems is discussed in Chapter 6■ During the 2007 
season, a campaign was undertaken to register individual mobile phone owners to receive 
the SMS m essage for their specific location. A t the household level, registered mobile 
phone users received the same m obile SMS as the flag operators. The registered users
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w ere trained to understand the flood forecast by converting the plus o r minus sign into 
forecasted change in water level.
(T(,IS Ilu^xl lnti+ I.aulara 7-S.p.1O 7 1121 I ft urt,s" i3:milaluik i
Ilrre.
A - Sourc4 of Nxxl fim'cast message
II .tlaal) name
C Datc
D - -lime o f venJin m,swrc
E - Rise ix fall of water le%cl One plus s*Sn ^  means one b "0m ( ,cm^ r^e °f water ^ cyc^- 
rare minus sign (-1 weans I JNgJhun 122cmi fan of water Iccel
I' Courtesy to Ilanublink
Figure 4.11: Format of Mobile SMS for Flag Operators and Households
Figure 4.12: Flag hoisted at the community at Bhalkutia Mauza, Nagarpur UpazHa showing 
rise in water level (blue flag) by 3 bighat
5.2.5 Partnership with Bangla link and D irect S M S  Use
CEGIS and RTi presented the concept o f  the CFIS project, and identified the needs and 
benefits o f  a flood forecasting system in flood vulnerable communities, to Banglalink (a 
private m obile operator in Bangladesh). Through KII a recom m endation cam e that the 
CFIS concept be replicated throughout Bangladesh. U nderstanding the im portance and 
benefits o f  com m unity-based flood forecasting, B anglalink expressed their interest to 
participate in disaster m anagem ent activities in the disaster prone areas of Bangladesh
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through providing support to the flood-forecast SMS service under the Corporate Social 
Responsibility (CSR) program of Banglalink.
Through K II it was revealed th a t a technical team  was form ed to develop the fo rm at of 
communication protocol between CEGIS and Banglalink. CEGIS prepared flood-forecast
SM Ss fo r bu lletin  bo ard  w rite rs , flag operators, and  households using W A TSU R F 
(Figure 4.21) in tex t file fo rm at, then  u p '° » ded <ex* f' ' es SM S to  B an g M in k 's 
website , h t tu //202 22 194 79/smscorpO (Figure. 4.14). A  p re -s e t  d a r a t a s c  in  th e  
Banglalink server determ ined which SMS would go to which mobile num ber. The SMSs 
were forwarded to the mobile numbers through two or three routings within 30 minutes.
i wenore Ni
WATSURF. H ousehold/FIa9 SMS
oet d HaW-M sut. 
Zeno! r -cn :MC 
Wed .M. a: Aeoo. 
V+w+'1 nAA-wr
F' r 4  13: WATSURF tool where a text format of the messages is generated by clicking at 
. : the "Text Message" button
G r
m Ban.gl :alink Group SMIS
V L V  ..
].u ►ave emetel bei.m’ ado
SMS file ntmt Scc _A3Set'J? to 
12eA1y adrress lY's' a a;,J 
Tct lx eq u e  T4 CJ
-forecast SMS to the Banglalink website Figure 4.14: Uploading text files of flood &
35
C H A P T E R  - 6
EVOLUTION OF W ARNING DISSEM INATION SYSTEM UNDER CFIS
6.1 Year 2003
s yearly finalT h e  evolution o f w a rn in g  d issem ination  system  is derived  fro m  
reports (2003, 2004 2005, 2006 2007). The f irs t yea r o f the  C FIS p ro jec t w as sp ent 
selecting study areas and  fo r assessing baseline conditions, assessing the need fo r early
w arnings and  coping m eans of the com m unity m em bers , identifying change agents and
volunteers, a n d iden tify ing m ed ia  fo r flood in fo rm a tio n  d issem in a tio n . T h ro u g h  a 
partic ipa to ry  process, BDPC identified th ree  different colored flags to indicate the flood 
situation. A  g reen  flag in d ica ted  a  n o rm a l flood s itu a tio n , a  yellow  ^ ag  in d ica te d  a 
m oderate flood situation , and  a red  flag w as hoisted to indicate a severe flood situa tion . 
Flood m arkers w ere installed a t well-known , visible locations th a t w ere re levan t to the 
m ajority  of the com m unity, and established risk -m ap billboards in visible places so th a t 
people could identify the risk  to their houses (Figure 5 1 ) .
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Figure 5 1: Examples of materials used for raising awareness about flood risk in the
community
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6.2 Y ear 2004
In 2004, Bangladesh faced a m oderately severe flood and the CFIS intervention areas 
were inundated. Unfortunately, CFIS became operational before the flood peak, but after 
the initial on-rush o f flood waters into the study area. M oreover, the system o f two types 
o f flags and lack o f experience in the system caused confusion in the dissemination and 
interpretation o f  in fo rm a tio n  a n d  w a rn in g s . T h e  f lo w  o f  w a rn in g  in fo rm a tio n
onn,, • , • Figure 5 2  BDPC received flood w arning through dissem ination for 20 0 4  is shown in
SMS and informed the flag operator o f the flood warning who hoisted flags accordingly. 
Although a simple linear flow  o f inform ation was involved, it was not effective because
of the confusion described above.
11NcnI'211'111 IrL11 6111tact
E l,agO ixa to r j
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Figure 5 2 : CFIS flood warning dissemination pathway in 2004
6.3 Y ear 2005
Based on the lesson learnt in 2004, particularly the lack o f  understanding by local staff 
and  volunteers, the d issem ination  m ethod  w as rev ised  fo r the 2005 m onsoon. E arly  
w arning dissem ination started in the field on 13 July and continued until 17 September 
2005, w ith  51 flood  inform ation  m essages received, out o f  w h ich  49 m essages w ere 
received through SMS, and two m essages came through mobile phone on two days that 
the mobile phone operator's text message servers were not functioning. Due to the server 
failure o f Grameen Phone (the leading mobile phone operating company in Bangladesh), 
m e ssa g e s  fro m  C E G IS  o n  22 Ju ly  an d  30 A u g u s t w e re  n o t re c e iv e d  b y  th e  fie ld
organizations and individuals.
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It w as rep o rted  th a t w a te r leve ls  d id  rise  in  m ost areas w here  flood  w arn ings w ere  
d issem in a ted , a lth o u g h  in  B a rab o in n a  V illage , th e  w a te r  lev e l ac tu a lly  fe ll in  the  
following 48 hours in 19 percent o f the areas that received warnings. The magnitude o f 
predicted and actual floodwater level changes differed considerably, as described for the 
overall study in Chapter 6. Another problem was that the flag operators hoisted two types 
o f  m essage-ind icating  flags: one fo r the existing flood  situation  and  ano ther fo r the 
predicted change. Consequently, a possible five colors o f  flags w ere used. A lthough the 
flag operators understood, the villagers were still confused about the meaning o f so many
colors.
6.4 Y e a r  2006
The main lesson learned from these two pilot areas in 2006 was that messages were more
easily understood when the flood situation flags (green-yellow -red) w ere removed from 
the system . It w as decided  tha t only flags for indicating w ater increase and decrease 
w ould be used in the com m unities. In addition, after the second year o f  operation, the 
concern  sh ifted  to  sustain ing the system , the w arning  d issem ination  pathw ays w ere 
revised, and the U zD M C  and U D M C s w ere included. M obile phone use in the flood 
warning system was expanded by providing two mobile sets to UzDM Cs and UDM Cs to 
inspire and involve those bodies. The w arning flow  for 2006 evolved to that shown in
Figure 5.3.
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Figure 5.3: Flood warning dissemination pathway in the two pilot areas in 2006
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The Upazila D isaster M anagem ent C om m ittees (U zD M C ) assigned  as CFIS pro ject
im plem entation officers w e re  th e  m e m b e r  s e c re ta r ie s  o f  th e  U z D M C s . T h e ir  
responsibility w as to  receive flood  w arn ing  from  CEG IS th rough  m obile SM S and
tran sm it th e  m essag e  to  th e  o th e r upazila-level ° fficers fr ° m  d i f f e r ^
departm ents and to  all the U nion D isaster M anagem ent C om m ittees (U D M C ) in  their
ttpazila The responsibility  o f  officers from  different governm ent departm ents w as to
inform com munities o f flood warnings through their field level staff, if  they considered
that the predicted flood would threaten the sector and field activities o f their department.
T he U D M C s se lec ted  th e  u n io n  parishad  w h o  w ere  a lso  th e  m e m b er
secretaries o f  the respective UDM Cs, to receive the flood w arning m essages sent from  
the UzDMC. The selected village mobile users, who were the change agents (active over 
the past three years in CFIS), passed on the warning message to the flag operators. Flag 
operators were the final disseminators o f the warning messages. To ensure flag hoisting 
in  the v illages, C E G IS  also sent the sam e w arning SM S not only to  the U zD M C s, but 
directly to the U DM Cs and one pre-selected change agent w ith a m obile phone. U nder 
C F IS , th e re  w ere  tw o  flag  s ites in  each  mauza. In  ^ d i t i o ^  fOT effective w am in g 
dissemination a n d  to  e n h a n c e  d is c u s s io n s  re g a rd in g  C F IS , th e  V illa g e  F lo o d  
M anagem ent Committees were expanded to include 20 change agents and 22 volunteers 
in Dhunail, and 2 separate committees for 2 wards within Baraboinna, comprising a total 
of 55 change agents and 59 volunteers.
In 2006, the early w arning dissemination began operations on 13 July and continued for 
90 days throughout the m onsoon season. H ow ever, the fie ld  s ta ff in tervened because
2006 w as one o f  the driest m onsoons on record and, although people reported that the 
predictions were generally accurate, they had little interest in the forecasts.
6.5 Y ear 2007
Since the 2006 monsoon was dry, it was not possible to test the functionality o f the CFIS 
m odifications introduced that year. H owever, in discussion w ith different governm ent 
and village level key actors, and through discussion am ong RTi, BDPC, and CEGIS, it 
w as decided in 2007 to send SMS messages for flood inform ation to more governm ent
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officers and directly to village level people who could play an important role in warning 
dissem ination . To fo llow  th is satu ra tion  approach , B D PC  reg is te red  as m any  as 99 
mobile numbers for automatic SMS receipt at household, community, and institutional
(government and NGO) levels.
Cell phone com m unication  th rough  SMS w as the key  m edia fo r the flow  o f w arning
. 2007, complemented by flags. W hen the CFIS project began in 2003, mobile message in ^ j o  r  j =>
p h o n e  ow nersh ip  an d  n e tw o rk  co v erag e  in  ru ra l a reas  w as  low , an d  it w as  h ard ly
im aginable that mobile technology would expand as rapidly as is underway. However\  by 
the end o f 2006, most o f  the CFIS area villages had mobile network coverage and many 
of the villagers in the intensives intervention sites a t B araboinna and D hunail began to
use m obile phone. The early w arning dissem ination o f  2007 had three levels for these
two villages:
1 H ouseh old Level - M obile phone users o f  B araboinna and D hunail w ho w ere 
interested in receiving SMS early w arnings from  CEGIS directly w ere enlisted 
and received automated SMS. They used the messages for their own preparedness
activities as well as disseminating the message to their neighbors.
H C om m unity Level - CEGIS sent SMS directly to the flag operators, who w ere 
oriented and w ho passed on the m essage. For each flag site, three m obile users 
agreed to pass on the message, increasing the probability through crosschecking 
and  p eer p ressu re  th a t th e  flag  w o u ld  be  du ly  hoisted . A gain , each  g roup  o f  
m obile users linked w ith a flag operator w as to receive SMS from  the UDM C. 
However, the UDM Cs were found to be indifferent to transm itting the messages, 
and the only messages the users received were the automated ones sent directly by
CEGIS.
III. Institu tional Level
Upazila - T he U zD M C  rece iv ed  m essag es  from  C E G IS  th ro u g h  SM S. T he
U zD M C's responsibilities w ere to transm it the m essages to the U D M Cs and all 
the up azila-level g o v ern m en t o ffice rs  b y  SM S, and  to  m o n ito r w h e th e r the  
U DM C transm itted these m essages to the m obile users properly. The U zD M Cs
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used the warnings for their own planning during the 20 0 7  flood, and transm itted 
w h e n  th e  w arn in g s  w e re  c o n s id e re d  to  b e  th rea ten in g . T hethe messages
responsibility for m essage transm itting was com pletely focused on Baraboinna 
and D hunail; when the UzDM C felt the situation was sufficiently bad, it decided 
to warn others. However, despite CFIS work to define the relevance of local flood 
levels to the communities, the UzDM C was not given specific guidelines on when 
it should  pass on w arn ings; instead , it depended  com plete ly  upon its general 
understanding o f  the situation. In addition, the UzDM C did not monitor w hether 
the U D M C s and other governm ent departm ents acted  accordingly. The other 
upazila-level governm ent officers were not very serious in w arning local people 
about floods through their field staff.
rr • d U DM Cs received m essages through SMS from  the U zD M CUnion P arishad - & &
and CEGIS at the same time. The responsibility o f  U D M Cs w as to transm it the
m essage to  the flag  site m obile  users and  m on ito r flag  ho isting  accord ing ly .
. . narrc/iQ/7 chair^men, despite being the chairpersons o f UDMCs, However, the union parishad  =>
did not show much interest in the system. The UP secretaries, also the secretaries 
o f the UDMC working under the direct orders o f the UP chairmen, were expected 
to implement the warning system, but were inactive presumably because o f a lack
of direction and priority set by their chairmen.
NGOs - C E G IS also  sen t SM S w arn in g s  to  N G O s active  in  the  tw o  mauzas. 
These inc luded  B R A C , STEP, G ram een  B ank, PR O SH IK A , A SA , and  A lo r 
Prottasha. They used the inform ation for their own project activities and w arned
their project staff and participants. H at-Bazar-M osque com m ittees
oa b azaar, and  m o sq u e  com m ittees  in  2007. T hesesent w arning SM Ss tohat ’ ^
committees used the flood warning for their own preparedness and disseminated 
the message to people involved in their activities.
SchooU M adrasa - L o ca l v illag e  sch o o l an d  m a d ra sa s  p la y e d  a  v ita l ro le  in  
disseminating the flood forecasts received from CEGIS through SMS. The school 
and m adrasas  cou ld  effec tive ly  reach  local househo lds b y  send ing  w arn ing  
messages through their students. The overall system for flood warning messages
in 2007 is shown in Fig ure 5.5.
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Figure 5.5: Flood warning dissemination pathway in the two pilot areas in 2007
Although the stakeholders o f all levels received SMS warning messages from CEGIS, the 
emphasis was on involving the UzDMC and UDMC through the warning flow system as 
they were the established government institutions at the local level.
In 2007, CEGIS began sending w arning m essages to m ost stakeholders on 8 July, but
upa:ila  and union levels until the flood levels begandelayed sending the messages to the
to rise on 31 July. In these two pilot areas, the UzDMC and UDMC in the flood warning 
system  w ere involved fo r a shorter period  in  the hope o f  keeping the ir in terest alive. 
M essages continued to be dissem inated up to i i October. The flag hoisting activities o f 
the flag  operators w as m onitored , and  it w as repo rted  tha t the flag  raising  w as fully  
consistent with the SMS messages. However, the main problem in the 2007 flood in Bara 
Boinna was that the overall slow-onset flood was transformed into w hat was, in effect, a 
flash flood. The flash flood occurred because the bank o f the river was high and the land 
area was low, while the mouth o f the canal that flowed through the village and connected 
w ith the river w as closed due to siltation in the 2004  flood (there w as no flood in 20 0 5 
and 2006). The canal did no t connect w ith  the river, therefore w ater levels inside the 
village did not respond to river levels. The local people could not see the changed w ater 
level in their village until the w ater overflow ed the river bank w ithin a night, flooding 
th e ir fields under tw o to  th ree  fee t o f  w ater. A t th a t tim e, peop le saw  tha t the  flood  
predictions m atched  the ir observations. F rom  th a t tim e onw ard, the people in  B aro 
Boinna used the dissem inated flood predictions for the higher lands that w ere yet to be
inundated.
9
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C H A P T E R  - 7
POTENTIALITY OF M OBILE NETW ORK FOR DISSEM INATING FLOOD W ARNING
7.1 Assessment o f CFIS
CFIS could be term ed as an action research and development project. Over the course o f 
the project, m u ch  w as lea rn ed  abou t w arn ing  sy stem  p erfo rm an ce  and  app lied  in  
co n secu tiv e  y e a rs  to  d ev e lo p  a  b e tte r  fram e w o rk , s tra teg y , an d  p la n  o f  w arn in g  
dissemination. D estructive floods are not desirable, yet for testing the system , a serious 
flood was essential. During the last year o f the project, the area experienced tw o serious
flood  peaks, providing an opportunity to  M d. A slarn  Sheikh, a fa rm er o f  D hunail
a ssess  th e  sy stem  p e rfo rm a n ce  an d  its  ^ U a -g ^  rece iv ed  a w am in g  SM S ° n  h is
m o b ile  o n  27 Ju ly  2007 . H e d ec id ed  to
effectiven ess fo r the p eop le at r isk . The harvest his gourd field although the gourds
community- and household-level w arning were not mature. During normal
conditions, he w ould have harvested later
dissemination system was developed to  earn  ab o u t T k  12,000. B y  h arv estin g
through a participatory process. The earlY he earned onlY Tk 8,000, but w lthin
4 8  hours he rea lized  tha t he did the righ t
volunteers and change agents contributed thing. T h e  flo o d  th a t cam e w o u ld  h av e  
to planning the system and to d e s tro y ed  th e  en tire  c ro p  and  h e  w o u ld
have had no income whatsoever.
modifications during the project on behalf
Source: FGD with villagers
o f  th e  co m m u n itie s . A f te r  tra in in g  b y
BDPC, the change agents and volunteers also had the opportunity to m ore effectively 
enhance community response to the flood forecasts. Every year, just before the monsoon, 
the trained change agents and volunteers organized household-level discussions about 
how  to interpret the flags, understand the risk in connection w ith the hoisted flags, and 
how  to prepare. Thus, the com m unities w ere better prepared to m ake use o f  any flood 
warning information received.
The interview  w ith  B D PC 's Program m e C oordinator reveals tha t the basic challenge 
faced  in  the C F IS  p ro jec t w as to  d issem inate usefu l and  tim ely  flood  w arnings, and 
related inform ation to the communities. In these two pilot areas, the dissem ination was 
overall successful, especially  in  2007. To ensure location  specific early  w arnings to  
com m u n ities , tw o  rou tes  o f d issem ination  w ere  ado p ted : one th ro u g h  g o vernm en t 
channels (UzDMCs and UDMCs) and the other from the forecast agency (CEGIS) direct 
to  the com m unity  th rough  m obile SM S, w ith  each having  a route into a th ird  visible 
w arn in g  (flags). T he seco n d  w arn in g  d issem in a tio n  p a th w a y  u s in g  SM S w o rk ed
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effectively. T hrough the FG D  w ith  v illagers it w as know n tha t the flags show ing the 
flood forecasts were regularly hoisted and were found to be consistent with the provided 
information. The com munities w ere interested in receiving early flood w arning during 
the 2007 monsoon. People o f different professions made use o f the flood information and 
reported  tha t they reduced  their losses and dam ages from  w hat they m ight have been  
otherwise (see Section 6.3.3). Conver sely , w ere som e p eop le w ho dM n r t  take 
in terest in  or respond  to  the  flood  w arnings, 
and some regretted this consequently.
D issem ination o f  early w arning m essages was 
n o t an  a ss ig n ed  resp o n sib ility  fo r th e  loca l 
up azila adm inistration or local union parishad  
governm ent, and there w as no accountability  
for failing to perform responsibilities under the 
standin g o rde r on disaste r ' the  reasons are  th a t the  governm ent bodies only used the 
inform ation  for th e ir own purposes such as planning re lief d istribu tion  and  response 
activities . They did not take an active role in disseminating w arnings to the public or for 
monitoring CFIS dissemination activities in the two study areas.
7.2 W arn ing  Use and  Im pacts
7 2 1  Overview o f Warning Disse^mination and U'se in flood 2007
A  total o f  443 m obile phones w ere registered to receive SMS flood inform ation in the 
two up azilas o f which 415 w ere individual households, 15 w ere flag operators, and 13 
were union p arish ad  bulletin board writers. Among the 415 households, 72 households 
liv e d  in  th e  tw o  in te n s iv e ly  su p p o rte d  mauzas (D h u n a il and  B ar ab o in n a ). T his 
arrangem ent in 2007 reflected the project plan to saturate the com m unities w ith flood 
inform ation. There w ere tw o flag sites in  B ara B oinna and tw o in D hunail, w ith  three 
ch an g e  ag en ts /v o lu n tee rs  w ith  m o b ile  p h o n es  fo r each  o f  th e  flag  sites w ho  w ere  
responsible for disseminating SMS warnings and ensuring flag hoisting through the flag 
operators. H ow ever, in 2007, com m unity level m essage dissem ination w as developed 
tha t no t only w as dependent on  the change agents and volunteers, bu t on com m unity
In  B a ra  B ania, M r. M an ik  M ondol 
did not heed flood warnings received 
on  27 Ju ly  2007. H is ju te  fie ld  w as 
f lo o d e d  w ith in  48  h o u rs  and , as a 
result, he had to sell the damaged jute 
at a low  price, losing Tk 8,000. After 
that, h e  r e a l iz e d  h e  sh o u ld  h a v e  
responded to the warning.
Source: FGD with villagers
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m o b ile  u se rs  an d  o th e r loca l in s titu tio n s . B oys and  g irls  in  th e  com m unity , th o se  
attending school as w ell as those w ho did not, could interpret the color and num ber o f 
flags. Almost all households reported that they had access to flood warnings (see below) 
and the dissem ination of w arning m essages w as as expected. In 2007, tw o flood peaks 
occurred. FGD with villagers witnesses that both times, CFIS worked well at community 
and household levels, and was helpful in reducing people's losses and damages. Evidence 
o f the use o f the warnings is given in Tabtes 5.1 and 5.2.
Just over two-thirds of households in the two mauzas were mterviewed after the firet flood peak 
and about 40 percent after the second flood peak in 2007 (Table 5A). Approximately two to ife  
of respondents were housewives since men were often away working when interviews took place, 
and over 80 percent were over 30 years of age.
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7.2.2 Type o f Use o f flood warning in flood 2007
T he m ost com m on uses, reported  during FG D s w ith  villagers, fo r w arnings w ere for 
activities that households might undertake as typical flood and monsoon preparedness in 
Bangladesh, nam ely storing fuel, and tending livestock (Table 5.2). Between one-half 
and one-third o f  households made rafts as a means o f  escape and tem porary m ovem ent 
during floods, although few prepared for flooding inside their houses.
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7.2.3 Loss reduction with flood warning in flood 2007
F lo o d  w arn ings also  w ere  expec ted  to  reduce  flo o d  losses to  agricu ltu re and  o ther 
economic activities. However, none of the other project and control households reported 
crops in the monsoon and so it was not possible to attribute any change in net returns to 
agriculture to flood warnings, although some o f the projects direct contact households 
repo rted  saving the ir crops. F or o ther econom ic activ ities, bo th  pro jec t and control 
households took dam age saving actions w ith broadly similar benefits (Table 5.3). The 
direct contact households tended  to spend m ore on dam age saving actions, possibly  
having greater confidence due to the warning system, although the few fish farmers who 
tried to protect fish spent more than was financially worthwhile for them.
Table 5.3 • Hou seh jd s  that took loss-reducing actions for non -crop economic activities___
No. of No. o f  households r % ^  reason Cost of- l)ain :>lcloss Benefit
I ncation : trtiAOity sa3in
,tenon
taken
o%-Cd l'rt)1ccl t1 5s)Id
JlP_
aetilln s :AA'ctl 
(i khh) ( 1'k/hhl (I hh)
Illllih
8 6 0 0
a ltC titt)ll't a? jj£L1 tt1 Al i'A I5I k
Airt4tll ~T
uAic1U1
-20CL 21100
"ot 1 i\csti).K + - i t - -ii)— 1251.
t11 I,
T)
2?tjl lr()JL'it
11111 II
Ai . l€I 14)0 ?11)
{a 40
a i1 a 2
56
7
o5 2
2
DTD/
ti
t1
Rlltllcl
300f l{1
tt
1t1tl
t)C1tl
t)
46
CHAPTER - 8
CONCLUSION
8.1 M a in  F in d in g s  a n d  L esso n s L e a rn e d
The CFIS project has dem onstrated that it is possible to generate reasonably accurate 
flood forecasts, particularly o f forecasted w ater level change, for specific local areas of 
floodplain , and  to  d issem inate  th e  app rop ria te  local w arn ing  m essages  th ro u g h  an 
au to m ate d  sy stem  b ased  on  m o b ile  n e tw o rk  to  th e  m a n y  p eo p le  liv ing  w ith in  th e  
floodplain through a mixture o f direct SMS, flags, and word of mouth.
8.1.1 A chievem ents in CFIS
Specific major accomplishments and findings include:
, D eveloping innovative dissem ination m ethods that are sem i-autom ated, w here one 
operator can reach thousands o f people through the rapidly expanding coverage and 
ownership o f  cell phones - SMS messaging directly to the community (developed in
2007) is the future. SMS tex t m essaging allow s fo r forecast inform ation to  be fed 
th rough  m ultip le  pathw ays to  local governm ents, to  key  opin ion  leaders-such  as 
school teachers, im am s, and  shopkeepers-and  directly  to  vulnerable households. 
Recipients had previously agreed to, and succeeded in, passing on w arnings to their 
neighbors and w ider community, and this was reinforced by a netw ork o f  flag sites, 
bulletin boards, and awareness raising exercises.
. U sing public-private partnersh ip  and  cell phone technology to  dissem inate flood 
w arning inform ation is also an im portant trend. The opportunity for partnerships is 
growing rapidly, particularly for using technology for development. All o f  the three 
cellular telephone companies approached by CFIS w ere interested in supporting the 
project w ith low- or no-cost dissem ination o f  flood forecasts v ia SMS as an area o f 
corporate  social responsib ility . C F IS  secured  an  ag reem ent w ith  B anglalink , the 
second largest mobile company, for transmitting flood forecasts via SMS for both the
2007 and 2008  flood seasons at no cost. This pilot arrangem ent is the first known in 
B a n g la d e sh  fo r  u s in g  m o b ile  p h o n e  te c h n o lo g y  to  d issem in a te  ea rly  w a rn in g  
m essages; such arrangem ents w ill be critica lly  im portan t as effective, low -cost 
methods for operational early warning for floods and other hazards.
. CFIS works! Comm unities developed their own preparedness plans and people use 
and appreciate the flood warnings and inform ation that reach them, and have shown
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th a t local com m unity  organizations and  institu tions, w hen  gu ided  by  N G O s, are
effective warning agents.
W arn ing  C en ter is en thusiastic  abou t the• C entrally , the F lood Forecasting  and &
approach and reaching communities with warnings.
T he positive resu lts in 2007 raise  the scope for replicating the CFIS concept through 
projects and organizations such as the C om prehensive D isaster M anagem ent Project, 
W FP, and  o ther governm en t pro jects. A  m ore in tensive com m unity -based  w arn ing  
dissemination mechanism was developed and demonstrated to work in two pilot villages.
This success depended on:
1 Relevant and timely flood forecasts reaching local warning dissemination agents.
2. These agents implemented multiple effective warning dissemination mechanisms that
were self reinforcing.
3 The communities were consulted about, and took ownership o f the system.
4. Local people developed their response capacity to the specific flood w arnings they 
co u ld  expect, an d  co u ld  in te rp re t th e ir  ow n  liv e lih o o d  im p lica tio n s  an d  m ak e
appropriate responses.
8.1.2 Qualifications and Issues
The use o f  SMSs for w arning dissem ination to the public was very effective in directly 
reaching households, and it reinforced m essages for flag hoisting for com m unity level 
dissemination, which was also highly appreciated by local people. However, in the future, 
the flag  operators expect to  receive som e paym ent fo r the service they  provide. The 
schools played a significant role for w arning dissem ination and awareness building. It 
was reported that even young schoolchildren were well aware o f flag meanings and they 
updated their families on water level information every day during the monsoon. The hat 
and bazaar committees shared the information among local people for their safety. Hence, 
the set o f  local stakeholders and m utually  reinforcing  m essages from  several sources 
h e lp ed  to  ensu re  th a t w arn ings reac h ed  those  peop le  liv ing  close to  th e  flag  posts. 
H ow ever, th is appeared  to  resu lt in  a d iv ision  o f  local com m unities -  those w ho got 
warnings from multiple sources and those who w ere left out. Lastly, establishing formal
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and effective flood  w arning  d issem ination  system s th a t m eet com m unity  needs w ill 
require long-term attention.
8.1.3 Opportunities
Based on this pilot project and the lessons learned, there are now m ajor opportunities to 
improve the lives of floodplain people through expansion of the CFIS approach:
# People use and want flood information.
, Private sector development in cellular phone/SMS technology is tremendous.
# Cell phone com panies are  in terested  in offering w arn ing  services as corporate  social
responsibility.
# Public-private partnersh ips could include free flood w arning services, m ore detailed
„  , • e .. . . e ci%/rc and joint sponsorship of expandedflood inform ation  w here custom ers pay fo r SMS J r  r  r
CFIS.
, There is substantial scope to leverage support th rough other existing projects and the 
current interest of development partners.
, The approach and w arning dissemination methods can be adapted for use in all types of 
flood hazards in Bangladesh, including flash floods and <Tclone storm  su rges.
8.1.4 Lim itations
to maintain . FFWC already faces difficulties to maintain WATSURF is a very expensive to mrnrn^m. j
the guages in main river points. Though W ATSURF model is proved to be very efficient 
but it is alm ost im possible for FFW C to  mamtain s»ch a t a g e m a n t a  guag es jrnd 
manage such a bulk o f  inform ation w ith its existing limited resource and capacity. This
model is applied to produce area specific flood m f o i r o ^ n  in some portions o f two flood
prone upazilas only. To cover the entire floodplain o f Bangladesh with this model seems
am bitious. But it is a t least possible to disseminate FFW C ' s existing flood inform ation
th ro u g h  SM S using  th e  sym bols (i.e. -' an d  '+ ')  fo r g rea te r d issem ination  o f  flood
w a rn in g  in  f lo o d p la in s . So, o n e  o f  th e  ex is tin g  th re e  m a jo r  lim ita tio n s  o f  f lo o d
area specific, cannot be addressed forecasting and warning system, i.e. warnings are not a ca ^
if  WATSURF cannot be exactly adopted by FFWC.
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8.2 R e c o m m e n d a tio n s
8.2.1 Expansion and Replication
The effectiveness o f SMS information dissemination raises the issue o f message costs - 
each SMS, even in bulk, w ould cost about I Taka, and if  90 m essages w ere issued in a 
flood season for each o f the millions o f floodplain inhabitants who by now  have mobile 
phones, the commercial cost would be quite large. Contrasting this is the opportunity for 
mobile phone com panies to make an innovative public-private partnership and provide 
such a service free or highly subsidized, as part o f the corporate social responsibility o f a 
rapidly growing and very profitable business. The most feasible approach, therefore, is to 
disseminate flood information in the floodplains depending on mobile network. This can 
be  done th ro u g h  o rien ting  lo ca l govern m en ts  and  ad m in istra tions reg a rd in g  flood
information symbols.
8.2.2 National Institu tional Arrangem ents
C urrently  in B angladesh, there is a w ealth  o f  governm ent agencies involved in flood 
m anagem ent and response, but a lack  o f  clear legal responsibilities for providing flood 
w arnings (som ething that internationally is an im portant aspect o f  effective systems). 
M oreover, there is a lack o f organizations that have a large workforce on the ground that 
could disseminate w arnings. C FIS addressed this through a mix o f  voluntary visual and 
individual warning disseminators linked with the ad hoc VFMCs. Any links with national 
institu tions cam e th rough  CEGIS. For the long-term  m ainstream ing o f  CFIS type o f  
in itia tive, it should  be fo rm ally  linked  to  FFW C  un d er a long-term  agreem en t w ith  
CEG IS. As a governm ent supervised organization, CEG IS has a m andate to  support
bodies such as FFW C under the M inistry o f  W ater Resources. This w ould take care o f
m essage generation T he com b in atio n  o f  p u b lic -p riv a te  forecasting and warning m essage gen era tio n .
p a rtn e rsh ip s  fo r SM S an d  lo c a l g o v e rn m e n t an d  lo c a l in fo rm a l in s titu tio n /C B O  
p a rtn e rsh ip s  fo r f lag s  an d  lo c a l w a rn in g  n e tw o rk s , w o u ld  m a in ta in  th e  w a rn in g  
dissem ination system . To oversee this, one unit w ould need to be established to review  
operations and  advise the stakeholders in  the system , as w ell as to  be a channe l for 
feedback to the technical flood forecasters for identifying any need to update or adjust the
system.
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